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Abstr^aot riot available for Jf^0065t9445T 
Abistraptofcorrespd^ dqc%iWeqf^ 

This invention relates to methods x>ibea^^ 
a final : nu Wber^ 

partial or an exact match with a query sjbring (34) 
in a database (80) comprised of many ipng 
strings or^teng stnrvg, S£id method inclbdes ithe 
steps of part 

number of inpqt^fy sWn^s (35, 36,J37); 

determining a second hurhber trf neighboring 

strings (38-41, 42H5; 44-4%, respectively) for 

each string in said first number #:input query 

strings, wherein each string in ^ 

number of neighboring strings has a 

predetermined first number of errors • search ing 

the database for a third number of e^act matches 

(50-61, 70-74)'fdr eachvstring in v ^fd second 

number of neighboring s^ a search 

methbd^cbn^tenatihg sail searched exact 

matched strings from the database into a fourth 

number of intermediate strings (29, 30, 32, 33, 

34) wherein said searched exact matched strings 

(50-61 , 70-74) comprised in each of said 

intermediate strings are in succession to. one 
another in said database; and determining the 
final number of result-strings (30-33) based in 
said fourth number of intermediate strings, 
wherein each string in the final number of result 
strings has a maximum of predetermined second 
number of errors compared to said query string 
(34). this enables for a perfect match or a partial 
match containing only minor errors with respect 
to said query string, and for a fast search in 
larger databases with a relative low use of 
processing power. 
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(54) [Hflfl©«®;] X^WttSR©;fr«c;fcJ:WKfiI 



(57) [B»] 

Sl^^W-r^-r-^-^-^ (8 0) cfJKfcWS. 
Wl-»^*>**^l (3 4) £a$»-a*fctt3E£HRr 
*rtS*fe^*4«»K*fiB»©»gS*5:5»| (3 0-3 

3) sr«i*-r*^ffi{cRirsfc©r*5. w 

511 ( 3 5 . 3 6. 3 7) «:#tUU UfB»-©ffl»©A 

-©(HS©^*?^ (38-41, 42-45. 44 
-4 9) £*fccU CCT. mZZm~<Dm&<Dfc®3C£ 

n©*^W(c*f-rs3E^-sts:?9>J (5 0-6 1 . 70 
-74) 4. ***siwrffi«ai-sv»r. $>&ME.<om$n 

XW'J(2 9 t 30. 32. 33. 3 4) Kb. CCf 
TC^-SX^J (50-61, 70-74) t^BuiEr- 
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m i et&* q ^ 7 a a y r v 9 7s m x& & z t t ? z m$. m 1 mm<o 20 

[iM5] 

mrie^C^^J is J: CFIfrlBr - 9 - 7 tf* it ^HWUk T^yr-^v h<D X&Wl £ ^Tl" 4 
■fZ, &V>L 4<D*> -£^1**1*— £fB«<&#ffi 0 30 

8 ] 

«t ffizfc^Jfc <£ ^irfEr*- * ^- * ft-eft 7?y bke?!) t tz *± d n a / r n a i&x 

[I*S9] 

[»*3S10] 40 

[»^l 2] 

• wv»^*>*x^j**4»-o«ftoA*wiv»^fo«^t^*ii-*^«^sfc, 

*-0>(aft0Mi9*^rt4<>0i:1-* J: 9*tHMM£^ so 
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[ttM 1 3] 

[11**1 4] 

?±.xmi Z fit: t % Kft^S 1 L 9 CO ? ^v^-f *tj5»-*SE«o^*^ff1"4 £ £ 
[0 0 0 1 ] 

[0 0 0 2 ] 

It 4 /c^t x > v > t Mf * o 
[0 0 0 3 ] 

#HW it ttzy- ;v K & o 

[0 0 0 4 ] 

[0 0 0 5 ] 

[0 0 0 6 ] 

[fifti] 
[0 0 0 7 ] 

*@#!f»5, 9 6 3, 9 5 7^lt%mr~?^-Z*%1-&ffim&m^ZTJ**M7Ti 

l5#Jl3/-^>^ttt-^T»»^^«#1-*jtie>K:ffl»69>3r»jSjt» (scale d e 
gr e e) fc&*Hk3*iTi/>4 0 3 *ifc#4frBJ t #5c<^#M^J £ e>ffl*>-®:£ Jiait- 
* # BB -> - -Jr > |» £1- * #® ffi-t * (^T? * * o 
[0 0 0 8 ] 

Du, D. W. and Chang, S. C. (1994) "An Approach to Designing Very F 40 
ast Approximate String Matching Algorithms" (#1|'KJgjj[ %j&$X^&} v f- > 
^coHT^^i; XAl£ft<59t£<&) , IEEE Transactions on Knowledge and Data En 
gineering, 6 (4) , 620-633Tii & 9 -ooSffi^i^J^ y f-> X^"£ P> K §3^2 

[0 0 0 9 ] 

^m&ffixtt, *3e^ffitt^-S:^TA/d'';XASrffl^4 0 mn^t^S lifts ift 

[##!f X$C 1 ] Myers, E. (1994) . A Sublinear Algorithm for Approximate 
Keyword Searching, Algorithmica, 12 (4/5) , 345-374 50 
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[0 0 10] 
[0011] 

[0012] io 

jhS^WJii^iUi^fii, ifrie^M^fi, ASftttt, rav^fc*** 

BIS tz *U> 7 s - * ^- * it* *jg$J£7*- ^CioTtW twfiio 

[0 0 13] 

[0014] 

[001 5 ] 
[0 0 16] 

[0017] 

tt> if|Mliq^'7A (q-gram) &J1£f* (suffix tree) & % ifcH^^J/ 40 
^•££4>B -iA 5 ti^o 

• iir i£ r- 9 ^ - * $ ti tz &x%m £ i f £ if x $> & mm <om & <o + ra 

X&* <Dm*)4M&<vW:*)*%LX^2, Q 
[0 0 18] 

50 



(5) 



JP 2006-519445 A 2006.8.24 



[0 0 19] 

[0 0 2 0] 
[0 0 2 1 ] 

8*. * * tfJWft^'C 7 - H J: o T Sii «f 1" £ £ t § & o 
[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4 ] 

ti L^ri^ (k=l) Pp1v^^«^J<^0o^J5^-|t3t^!J(7)r-^^-^'t 1 T-<7) 
ffiH*<*$*LT^4o IWv>^*j-*i^J. (#BS^3 4) (Dabacababc|i3^^/ift(7)T 
*77A*^ | 'a' , 'b' , 'C | *^fltJjg$*LT^*«, |Rl>#-o LsWffSftfcv* 
(k=l) , ifA^ti/cfe-^-^-^trM-IS: (tzt jLtt&Hm^Z 0 Oabacababbc) , 
«£tt£f^|-£^i;&B#-$: (fc*x.tf#J?ft8F-§-3 1 Oabcababc) , KftS JifcgE-f-* 
^traitt— * {tz t k. \i # 2<7) abacabcbc) , ^LT^-gfc (-T4*>^. #M 
3 3 Oabacababc) ^*o(t«bti^ 0 *!5i5E&l5fci3V>T-lttfc »±, Mv^fe*jt^| 

[0 0 2 5 ] 

H^ftJi, -t^hibm^ Sr^<»34^ (k=0) t^?t*«iSa7^d' 

UXA©«ffl4r*tlffl -*-*<, £ftli KJ3»t*#J!R 
^3 3£ig-r/i»f?*So gii£^£-gt7^:*yXAO&8£tirt&fc1-*fc*Kii % 
i^jT*-*^-;* (#Mt8 0) H^75>f^ ( 7° U 7° n -b y -9- £ LT) 3gJt# 
^fcliq^A©,):? * -f ^ y LT < & o >*t J? 69 

LT j3 < & <7)"C^)^> 0 *^±> £ttii^7*n«fc^^ r-^^-^^^te^^^^ 

^9AI4, r- *"<-;* + fciMl*JE3 q > 0 &$#£^iJ<9#S£4fc& LTv> 

* o iL^U If T- 9 ^ - 7 ri^^J abababcabcabacab. . . ^t,ft;2>&<7)£ 
q^9Afig$4^*^^l,^i^J<^ga^ffiS^II»-&£t^*So abab, baba, ab 
ab, babe, abca, v>o^*#T**o iti^OSB^X^JttMlfrS-ltoTW >f7 7 7. 

ababoJ: $ fcflEft©|^-Of&5iKfc*3flJ fiH Dl' > r y 9^ 7 

o< 0 q^7ACJ:oT> ft^m^q^FoH/^fe-frO^-ltHoi/^TIi-r^T, 

c\ttfX%2> 0 q J: D &*nM^#k*fconTWt % M^^te-frA^^ft 3 q Or/P 7 
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^7 A ©fci^fc&^liMyers (1994) K&^hftX^&o 
[0 0 2 6] 

[0 0 2 7] 

ifo)T)Vy 7 ^y h I 'a' , 'b' | frhX^m&ba^m^&friiZMf&ltz ttZ t , io 

ocom*)*t>-o (-f%b*>m*) V^)Vk^l) £#£^J 7U#c7)ab 
ba. ®m*^ts$>h®Z>%^mdbb^ aba, bba, £>^*i^!)aabba, babba 

, abbba, ababa, abbaa, abbab, ^ LTft& b%> &;SC.^!|bbba, aaba, abaa, ab 
bbi 
[0 0 2 8] 

)ff^-(OS:^J(7)i5#fi^^W^^J|g1-^ £ ktfX-%2> (Myers, 1994) 0 ^LitL^co 
[0 0 2 9] 

^7^7 r*-£3&<*§ < get? w<;t/£fc<-*-* UliMIcift Kif*-r& 0 ioRI 

[0 0 3 0] 

ffl^&fo^X^m* 3jC^j£tf(DT )ls7 7 s<y h I 'a' , 'b' , 'C | ^£>}ij&£ 
ft*abacababc<t U H "9 l^JMi 3 f X>%?&-?Z> (k=3) ^UJ:% r«1^'p^: 

• £3fr%mU^ (fc t x. (f, £*LU J: * i ccccababc^ 1^^^ T ^o^^>) 

• (fc i: k. ababbcabc) 

• K (tctk. tfabacabbca) 

• t 4 A,^A,& < (fc £ x. ff abccacabb) 
|J8v^*>*jt^J*<3o^g|J^t^-t!|$tL4i1-l,i (p=3; c\<7)m&, ^<?>mT<DM 

v^fc*jt^Jabacababcji45lt*^^9!lttaba, cab, abet**) , #f^|:o^T 

©H^W^J: 0*<x^-C*ofc^tifftH«liS*L^*L4 0 iti£5IB?-f *££> 
fc, if jt^J lif - ^ - ^ t (7) c C ^ t ^>-e$, c i ^ftt lt * < o 40 

^ifc^JabacababcKo^T, ^Saf^JW^-^io^c t i/^o T t> 

**yf-f V? (cross- cutting) *5&ljH»i, iS#:fc*HI *lft* 1"* m fc, 0K»)©) 1ft 
&W«*ff"S-f*££KJ:oTi6Jiifti4:M *nf^*fi?©f4i, f&ii$ ft*a so 
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Xlt&*) ;L&V^(7> 0 

[0 0 3 1 ] 

Z.tlh<7>mWUt, *§&W<7>rp>L't%Z> \^-07.UVT^y^\ ¥ USeS ^(Slt S H%> o 

itUU *k Fniv^fe«^j^pf@<7)^^^fyLT^^^g|555-^ = ^1^^(7)^19^11 
[0 0 3 2 ] 

^^^'^'f ^fill : Ai:B^2o<7)^:^!Ji: U M^(7)M(7)^ii(7)^|i,|i^gg 10 
81 (edit- distance) <T)^MXWXTX$>%> % ^>^> v^ixtT#V^T 8 (A, B) =£k£:-f;E> 0 
A£;£^Ji:LT, ftf©p>li:oi/>T, A=^A 2 •-A p ^A<7)p^@(7)^^(7)^tlJ^:■r^o K 

= (iq. k 2 , k,) z&M(D&&M(D%.mx 

[0 0 3 3 ] 
[£tl] 



20 

[0 0 3 4 ] 
[&2] 



il2>$>2>ffifr%k-£tfftfc-f2>o 30 
[0 0 3 5 ] 

mmiBtfZd (A,, B.) =9 (A, B) [ft] (i i == lfy £> pt "C] <fc 9 tpfi©|5^ 

A$*L&i tli4v»t^t1"* 0 i n ^B<?)^iO^)Sr>\ k,+i^a (A, B,) kta& 

[0 0 3 6 ] 
[13] 

p p I 40 

i=\ r=l i=\ 



HWItt- K "9 O & e#& & * £ jftfe $ \f H a & £, a v> £ t * v» 4 0 -e <7) 

1) -e HDtti = l#t>pi-?] »S/l?4< ttii^SfcC^sk, +p-k [fliHi=l^^pi-c so 
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3 J^-e&a^/itv^ (r>-Qii>h 0 ziih<D£$,£&\,>T^ mffl^&bitjc^Wfr 

[0 0 3 7] 

H^MS (k,+l) -e tmi*i=lfrhpiT) £ft»U ZHZCt &&-f& £ k&1& 
[0 0 3 8 ] 

d 2 Jc^-f- J: 9 fc % Ki/^fc-e-jt^yjabacababc (#Mf-5§- 3 4) IS 3 oo^^j 
fc#f93*i* (p=3) o ft2*l&m ] 0tf3-otd\i-?$ > 2> (k=3) £££>fifeu k,=floo 
r (k/p) =1 [floorfiflcljgg) £J; o f C= 2k, + p-k=3 ffilii = lfrht>$ T?] £ 

1 , 42-45, 46-4 9) J&«£*fc3*l, *S>:fc3W££-»:fc «fc o T7*~ * 20 

«5 0 4ja»ir^ 5^0WS* f 4 $ *i*o j5#X^yiJaba* «t tfcabozLoo— & ([1 2 0#M$ 
V»-g[*^LT^4 (1-*fc*>, e=0T*S (k,+l) - e= 4^C= 3 Cffl tti = l^t> 2£ 

Jft4tSWt?$4 0 j5#^t^Jabcfe J: ^caa^MI-^-oco-Kc (H203 1 #.H) fi— 
ooi^^SM^iLTV^ (1-^=b^, e=2T2 (k,+l) -e=2 0Fntii = l^£>2 

Sr^J^H'JJiS^ loT4»J*L»fftf)*v» 0 J£#i*^|acb*i0fcbck:M1-*-S: (El 
2 0#I^3 2*#I) »*1"CK4oo|glJ*^W4 (1"4ib*, e=4^2 (k, + 

1) -e=o c«j»ii=i35»€>2i -c] ) 0 £*LT-tTtiioia«jt*?!ioyattwjt^fc-froa 

[0 0 3 9 ] 

It 4 i £ A* nTffi t^So i tt O q ^ 7 A fi^cT) J: ^ (: L TflUfc £ *t& 0 
[0 0 4 0 ] 

sf^ie-tog&o^ *t -l^^Jjiw^ £#x.& 0 fiitHtsttf (Pa) = ff 0 

(P) +,s (a) J: oTSffcfci^J ^it\ PJi2±Oi*9fl, afisfc 
^"**L4SE#T**o b= [0, o«-l] K#Lt\ Bucket (b) = |i : j, (a,a, + , -a, 
+ q - 1) =b) itSo t^fe-^, Bucket (b) (i ^fl[*«bT*s J: -9 &qfi?)ia-t^£,&& 

[0 0 4 1 ] 

flfSyfix.*ti**>J: -9 H LT±$S tlSo 1 1\ ^ i= 9! (a,a, t ,-a, + ^t, 50 
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•9>*iSx.^iK:ov»TtH|t?*LS 0 Ciftii, ^i = a,. a — ^floor x / a ) -e&a 
it*fOffl-tii«r, A££ft&0 (n) O&ftfc J: ot^ffei So 4if tt, 0 (nlog (n) 
) <K?4 h*fl§v>T^ t ^j5 1tJ+1] t^S J: Mndices= 

i 2 , i„>«t§So SS^iJHeader [b] =min |j ; ^ Ind , ces t n =bj # 

Indi ces £ £ ft 4 0 ( n) O Hf£ £ J: o T £ tl & 0 Indi cesjs X tf'Header^Bucket^ 
M-£Z$kMlt:i><7)t%& 0 -f-bfrib. Bucket [b] = (Indices [j] : je [Header [b 
] , Header [b+1] -1] | i44, 
[0 0 4 2] 

be (P) a""", (i (P) +1) <7 q -"-l] Bucket (b) <D*£iz%2> 0 w 

[0 0 4 3] 

Mv»#fe*X*3flJP©JtS5&*q*fijtT^*4i^tJi, PO^&M?) 1ft £-J± Bucket (0 
(P q ) ) Wi^^:H 3 fc^Jo PqiiP<DM®<Dcm<DB-%frb%2>Jc¥- 

^tirgitHo ?-fc*>^ h. (p) = iq: a (q, p) £kj 0 

[0 0 4 4 ] 

%¥WP<Offifc (condensed) <V^liV&&KmTZ+*X<D%*M<DT% 20 

3Wi:yi/7^;n^^^^>^«T^4o t^fo^, Q (P) = |Q:QeN 
k (P) ^oQiiii (P) fti:/l/7^^^^^ci5:^| 0 

[0 0 4 5 ] 

$M (dynamic prograrmiing matrix) (Dttfo-Thm *ft#1-& £. t K X 2> 0 $>&mi>m 

ftv>H*JS1-itSrHF^-c^4 0 30 
[0 0 4 6 ] 

[0 0 4 7 ] 

o 

[0 0 4 8 ] 

*l* 0 iC-e{iffi#<O^ft^60^t^3 t LTV>&^\ 1 J: <97\§;&V>< o-e& J:^, 40 

6,37 CJ:oTi?*lTt>4e 
[0 0 4 9 ] 

&) ^A7J^v^te^»^Jc9^tL^n^^-LTgtt$*l^ 0 fftt)^, #BS^3 5<7) 
A#H^fc*:fc*?!lfc*f-LTMU t)£t^4o«^J (#Mf3 8 , 3 9 , 4 
0,41) T^^Sft&o 
[0 0 5 0 ] 

OjfitfX^J (BWM%4 2, 4 3 , 4 4 , 4 5) 3&«5£«3*ti 0 so 
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[0 0 5 1 ] 

^^afJt?D (#MS^4 6, 4 7 , 4 8 , 4 9) #5e^$*1& 0 
[0 0 5 2] 

Mo^iffl (#Mf-t8 o) -cut, m<Dz<Dffift^&^T\tr- (mffrKkiwi 

(#M^3 8~4 9) <nZii-?iiW (mc^no) fri\jZ>tz$> 
[0 0 5 3 ] 

^X^nx^^m^ 3 8 (i#HB^ 5 o tf>Sfe£-Si;£4;i&o Sy<^J£^lf & t , 

Oi£#jt^jT^^#B3^4 5l±#Mf^7 2<0 R£x.£^J ilS^^x&o 
[0 0 5 4 ] 

*^$Ll-%>tzSbK, £ hK&WZftKfz£2> 0 -f^h%, 3 0~3 3^*1^*1 

^^ft^ttfi, #1% 4$tStl£ftM^»£^J (#MS#5 0~5 3) <7>-o, 

mnztitz^u^ft-x^m mm^5 4-57) ©-o, ^tstt*: r*Jigpj ^§1$ 

^Zfc^J (#M^-t5 8~6 1) <7)-o^£>&& 0 Cftk^cDJ: ? Kffi^T@BSti& 20 
[0 0 5 5 ] 

fifcA^WJ: »)#^o^^ LT4> Jrv^i:^^LTv^ 0 l-ftfr*,, 

[0 0 5 6] 

t|l7^7 7A-? h0^1c7)^!j, t!7^7 7^-; h<7)g^«7>^J> -ii<7>W, gjh 
[0 0 5 7] 

[0 0 5 8] 

H5(i«W^#|!cc7)^^^:^U^^1-^^ft^^LTv^ 0 i£?r£fi (i^f-ecT) 
121^) #Mf-^3 0 - 3 3 HJ: oT^?tL^«^65^fl^<7)|±^-jt^?iJ^f £1" & 0 "T 40 

?>J (#Mf 3 4) i^-t^/cii-eitLff^-^L/CfccOT^^o 7-^<-7, ( 

so) fi-oog^^y^ft&o mttmmT<D7,7-v7*i%-tho 

[ 0 0 5 9 ] 

*T7 7°1 0 OTfi, fpll/^fc^^^J^^&^-^ir^A^rp^V^^^^^JlC^ 

t!i$tL^> 0 z.nt x^mxTTsLtzt z.bx\t, mzf%^&b^%^m\t 3 ^><d xts t$^& 
h^x^n mm$^3 5, 3 6, 37) nfrtusft&o -r&fr*,, mim-ommtz 
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[0 0 6 0] 

[0 0 6 1 ] 

^OfllTfjU m^h^X^n (#M*^3 4) aba. . cab. . abc. . ^fftf£»-?) 

o tfcto^ AAWv^te^i^isnj l (#)RUf# 3 5) aba. . % A#&8v^to-£:fc^J 
2 (#,W3 6) cab. . , A*MV»#fc*jt^3abc. . 
[0 0 6 2 ] 

r^L?t t i*T?fi N a#^:*?ij^irfafirw(@»[ij4-c*So i-fcto-^ sm^A^ra 

V»£to*;fc*3nj 3 5) Kf;tfMJMfr^3 8-4 1, -t^t>ib^<DXt) 

m^to-tXtti (#IWf#3 6) fctt#flRflF-£4 2 -4 5 , #S=<D, t^^^ftl^A 
#Wv>*to*:fc*?ll (#HS^3 7) Hfi#M^4 6-4 9T***o 
[0 0 6 3 ] 

§ * f B-f (7) ft , * -Clf $ *l * M "9 k m? -f * o 

[0 0 6 4 ] 20 

iB^-^mft-r^fe*, 3 x 4 = 1 2 , -r&to*. (3-,^) x^^to^&^iRti^ti 

3 8 -4 9 fc*fc* 0 ifttb^-eti^tUi, fl* KFr£o&-og «GDfl 

ii-^i 19 0 w±-c& * 0 

[0 0 6 5 ] 

££v>o 

[0 0 6 6 ] 

%*&\fZ> t , A*Wv^fc*jt^Jaba. . (#hb^ 3 5) £ f> 4 o<7>i£#;fc 
3*i*o 1"fcto^ 

3 8) 
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